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(54) ANTENNA SYSTEM AND PORTABLE TELEPHONE SET 

(57)Abstract: 

PROBLEM TO BE SOLVED: To ensure a high gain at a 
reception frequency band even when a surrounding object • 
approaches an inverted-F antenna. 

SOLUTION: Two stubs 12, 13 are provided to an inverted-F 
antenna 8. A detection conductor plate 9 is provided nearly in 
parallel with a radiation conductor plate 10 of the inverted-F 
antenna 8, and an oscillation circuit 21 outputs a detection 
current with a frequency different from those in a reception 
frequency band to the detection conductor plate 9. In this case, 
the detection conductor plate 9 is brought into a resonance 
state in a free space. A detection circuit 23 detects a reflection 
level from the detection conductor 9 through envelope 
detection and a comparator circuit 24 compares this detection 
signal with a threshold voltage to provide a switching signal. A 
switch 20 selects the stub 12 when the voltage of the detection 
signal is lower than the threshold voltage and selects the stub 
13 when the voltage of the detection signal is higher than the 
threshold voltage on the basis of this switching signal. 
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CLAIMS 



[Ciaim(s)] 

[Claim 1] touch-down — a conductor — a plate and this touch-down — a conductor — the radiation 
by which opposite arrangement was carried out by separating a plate and predetermined spacing — a 
conductor — a plate — this radiation — a conductor — the feed section prepared in the plate, and two 
or more different resonance frequency — corresponding — said radiation — a conductor with the 
reverse F antenna which comes to have two or more short circuit sections prepared in the plate 
Antenna equipment characterized by having the means for switching which chooses the one short 
circuit section from from among said two or more short circuit sections, and a detection means to 
detect change of the resonance frequency of said reverse F antenna, and to output a change-over 
signal to said means for switching based on the change, and being constituted. 

[Claim 2] touch-down — a conductor — a plate and this touch-down — a conductor — the radiation 
by which opposite arrangement was carried out by separating a plate and predetermined spacing — a 
conductor — a plate — this radiation — a conductor — the short circuit section prepared in the plate, 
and two or more different resonance frequency — corresponding — said radiation a conductor 
with the reverse F antenna which comes to have two or more feed sections prepared in the plate 
Antenna equipment characterized by having the means for switching which chooses the one feed 
section from from among said two or more feed sections, and a detection means to detect change of 
the resonance frequency of said reverse F antenna, and to output a change-over signal to said means 
for switching based on the change, and being constituted. 

[Claim 3] a detection means — radiation — a conductor — the detection arranged so that it may 
become almost parallel to a plate — a conductor — with a plate this detection — a conductor — with 
the dispatch circuit which outputs the current for detection to a plate, and the level detector which 
detects the reflective level of the current for detection outputted from this dispatch circuit Antenna 
equipment according to claim 1 or 2 characterized by consisting of comparison circuits which compare 
the reflective level and reference level of the current for detection which were detected by this level 
detector, and output a change-over signal based on that comparison result 

[Claim 4] The portable telephone characterized by constituting so that antenna equipment given in any 
[ claim 1 thru/or ] of 3 they are may be built in and diversity reception may be carried out with the 
reverse F antenna and Maine antenna. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the portable telephone having the antenna equipment 

which prevents lowering of gain about a reverse F antenna, and its antenna equipment. 

[0002] 

[Problem(s) to be Solved by the Invention] Generally a portable telephone is equipped with the whip 
antenna formed by projecting from the case, and the built-in antenna formed in the case, a whip antenna 
is used as a Maine antenna of the transceiver combination for emitting and catching an electric wave, 
and a built-in antenna is used as a subantenna of the reception only for catching an electric wave. And 
the portable telephone has the composition that these whip antennas and a built-in antenna perform 
diversity reception. 

[0003] Since the request of the miniaturization of a case and lightweight-izing is dramatically high, as for 
the portable telephone, the thing small also about the above-mentioned built-in antenna is called for. As 
one of the built-in antennas corresponding to such a demand, the tabular reverse F antenna is adopted 
from before, this reverse F antenna — radiation — a conductor — a plate — touch-down — a 
conductor — a plate and predetermined spacing — separating — opposite arrangement — carrying out 
— radiation — a conductor — the end section of a plate : — the short circuit section — forming — that 
short circuit section and said touch-down — a conductor — it is constituted by connecting a plate, 
moreover, radiation — a conductor — the feed section is formed in the end section of a plate where 
said short circuit section and predetermined distance are separated. 

[0004] However, capacity coupling arose between a reverse F antenna, the body, or a desk, the 
resonance frequency of a reverse F antenna fell, and this reverse F antenna had the nonconformity that 
the gain in a received frequency band will fall, when had by hand the portable telephone which was easy 
to be influence of the surrounding body, for example, contained the reverse F antenna, it was put into 
the pocket of a breast or was placed on a desk. Since the plane of polarization of a whip antenna 
became the relation which intersected perpendicularly with the main polarization (vertically polarized 
wave) component of the incoming wave from a base station when a portable telephone was especially 
placed on a desk, it changed into the condition that the gain of a whip antenna also fell, and there was a 
problem that sufficient gain was not acquired but receiving sensibility fell also by diversity reception. 
[0005] This invention is made in view of the above-mentioned situation, and even if the object is the 
case where a perimeter body approaches a reverse F antenna, it is to offer the portable telephone of 
the high sensitivity which built in the antenna equipment which can secure expected gain in a received 
frequency band, and the antenna equipment concerned. 
[0006] 

[Means for Solving the Problem] In order to attain the above-mentioned object, the means indicated to 
claim 1 is employable. If that resonance frequency falls by being put on the condition that the reverse F 
antenna approached the body, a desk, etc. according to this means, while detecting that a detection 
means is in the condition that resonance frequency falls, in order to compensate that lowering, a 
change-over signal is outputted to a means for switching so that the resonance frequency of a reverse 
F antenna may rise. 

[0007] radiation of a reverse F antenna — a conductor — two or more short circuit sections 
corresponding to two or more different resonance frequency prepare in a plate — having — **** — a 
means for switching — said change-over signal — winning popularity — one of the short circuit 
sections of these plurality — choosing — touch-down — a conductor — it connects with a plate, this 
is not based on the surrounding condition that the reverse F antenna was placed, but it is controlled so 
that the resonance frequency of a reverse F antenna serves as about 1 law in the frequency of a 
received frequency band or its near, and lowering of the gain in a received frequency band can be 
prevented. 

[0008] According to the means indicated to claim 2, like the means indicated to claim 1, if the resonance 




frequency of a reverse F antenna falls, a detection means will output a change-over signal to a means 
for switching so that the resonance frequency of a reverse F antenna may rise, while detecting the 
lowering, in this case, radiation of a reverse F antenna — a conductor — corresponding to two or more 
different resonance frequency, two or more feed sections are prepared in the plate, and a means for 
switching chooses one of the feed sections of these plurality in response to said change-over signal. 
The resonance frequency of a reverse F antenna can be controlled also by this means almost uniformly, 
and lowering of the gain in a received frequency band can be prevented with it. 

[0009] according to the means indicated to claim 3 — a detection means — detection — a conductor - 

- it consists of a plate, a dispatch circuit, a level detector, and a comparison circuit, among these, 
detection — a conductor — a plate — radiation — a conductor — since it is arranged so that it may 
become almost parallel to a plate, if the antenna equipment concerned approaches perimeter bodies, 
such as the body and a desk, and is placed — detection — a conductor — between a plate and these 
perimeters body, association according to the magnitude of capacity coupling produced between a 
reverse F antenna and these perimeters body occurs. 

[0010] the detection from a now and dispatch circuit — a conductor — the detection mentioned above 
when the current for detection was outputted to the plate and the level detector detected the reflective 
level of the current for detection — a conductor — it becomes that from which reflective level differed 
according to the magnitude of capacity coupling produced between a plate and a perimeter body, then - 

- if this detected reflective level is compared with the reference level set up beforehand using a 
comparison circuit — detection — a conductor — between a plate and perimeter bodies — getting it 
blocked — radiation — a conductor — the magnitude of capacity coupling produced between a plate 
and a perimeter body can be known, the resonance frequency of a reverse F antenna — radiation — a 
conductor — since it changes according to the magnitude of association between a plate and a 
perimeter body, it is controllable by using the output signal of the above-mentioned comparison circuit 
as a change-over signal over a means for switching so that the resonance frequency of a reverse F 
antenna serves as about 1 law. 

[001 1] Since according to the means indicated to claim 4 the antenna equipment concerned is built in a 
portable telephone and diversity reception is carried out with the reverse F antenna and Maine antenna, 
it is not based on the arrangement conditions that the portable telephone was placed, such as a location 
and a position, but the effectiveness of diversity reception is fully acquired. Consequently, a portable 
telephone can be made into a high sensitivity always condition. 
[0012] 

[Embodiment of the Invention] It explains referring to a drawing hereafter about 1 operation gestalt 
which applied the antenna equipment of this invention to the portable telephone. The rear view of a 
portable telephone is shown in drawing 3 . In this drawin g 3 , a front cover 3 and the tooth-back 
covering 4 are put together, and the case 2 of a portable telephone 1 is constituted. It is prepared in 
one so that the antenna case section 5 may project up in the top-face corner of a case 2, and the whip 
antenna 6 (equivalent to the Maine antenna as used in the field of this invention) is arranged in the 
interior of the antenna case section 5. Moreover, the display which displays the receive state of the 
keypad in which the call initiation key, the call end key, the numerical keypad of "0" - "9", the redial 
key, etc. were arranged, and an electric wave etc., the microphone, the loudspeaker, etc. are prepared in 
the front cover 3 (neither is illustrated). 

[0013] Receipt immobilization is carried out in the condition that the printed circuit board 7 of the 
multilayer structure by which electronic parts etc. were carried in the interior of a case 2 becomes 
almost parallel to a front cover 3 and the tooth-back covering 4. In the field (a rear face is called 
hereafter) which countered the tooth-back covering 4 in this printed circuit board 7, the reverse F 
antenna 8 is carried in the location which inclined at the opposite hand ( d rawing 3 left-hand side) with 
the arrangement location of said whip antenna 6. moreover — the medial surface (field by the side of 
the interior of a case 2) of the tooth-back covering 4 — the location of a printed circuit board 7 which 
corresponds to a mid gear mostly and does not lap with the reverse F antenna 8 — detection — a 
conductor — the plate 9 is stuck. 
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[0014] drawing 2 — the reverse F antenna 8 and detection — a conductor — the mounting condition of 
a plate 9 is shown as a perspective view which omitted coverings 3 and 4. In this drawing 2 the reverse 
F antenna 8 So that it may be in the condition of having separated predetermined spacing to a printed 
circuit board 7 and parallel by supporter material (not shown) radiation of the shape of a supported 
rectangle — a conductor — a plate 10 and this radiation — a conductor — so that it may be in the 
corner of a plate 10 and may hang from that edge radiation — a conductor — it hangs from the narrow 
feed section 11 formed in a plate 10 and one, and the edge of the same side as the side in which this 
feed section 11 was formed — as — radiation — a conductor — it consists of narrow stubs 12 and 13 
(equivalent to the short circuit section as used in the field of this invention) formed in a plate 10 and 
one. in this case, the grand layer in which one layer in the inner layer of a printed circuit board 7 has 
ground potential — becoming — **** — that grand layer — the touch-down of the reverse F antenna 
8 — a conductor — it functions as a plate. 

[0015] radiation — a conductor — about [ of wavelength / in / in the boundary length of a plate 10 / 
the received frequency band of a portable telephone 1, for example, 1477MHz — 1501MHz, ] — the case 
where are set up so that it may be set to one half, and boundary lengths run short — radiation — a 
conductor — you may make it the structure which put slitting into the plate 10. radiation — a 
conductor — although mentioned later in detail, the location in which the feed section 1 1 and stubs 12 
and 13 are formed in a plate 10 is set up so that predetermined resonance frequency may be obtained. 
Moreover, the soffit side of them was made into the condition of having contacted the pads 14, 15, and 

16 formed in the rear face of a printed circuit board 7, respectively, and has fixed the feed section 1 1 
and stubs 12 and 13 possible [ electric conduction ] to each pads 14, 15, and 16 with means, such as 
with a pewter, on it. 

[0016] the detection stuck on the inner surface of the tooth - back covering 4 on the other hand — a 
conductor — a plate 9 — the above-mentioned radiation — a conductor — the shape of a rectangle 
with an area smaller than a plate 10 — making — **** — the radiation — a conductor — it is mounted 
so that it may be in a condition almost parallel to a plate 1 0. moreover, detection — a conductor — it is 
formed in one so that the narrow contact segment section 17 may hang from the edge to the corner of 
a plate 9. And in the condition of having closed the tooth-back covering 4 to the front cover 3, and 
having contained the printed circuit board 7 in the case 2, the soffit side of the contact segment section 

17 contacts the pad 18 formed in the rear face of a printed circuit board 7 possible [ electric 
conduction ]. in addition, radiation — a conductor — a plate 10 — detection — a conductor — it is 
good also as a configuration in which it sticks on the medial surface of the tooth-back covering 4 like a 
plate 9, and the soffit side of the feed section 11 and stubs 12 and 13 contacts pads 14, 15, and 16 in a 
mounting condition, respectively. 

[0017] Drawing_l shows the electric configuration of antenna equipment 19 roughly. In this drawin g 1 , 
the feed section 11 of the reverse F antenna 8 is connected to the receiving circuit which is not 
illustrated. Stubs 12 and 13 are connected to normally-closing side contact 20b of the switch 20 
(equivalent to the means for switching as used in the field of this invention) of the electronic formula 
constituted as an IC of a GaAs process, and normally open side contact 20a through pads 15 and 16 
(not shown to drawing 1 ), respectively. Moreover, contact common 20c of a switch 20 is connected to 
the grand layer of a printed circuit board 7. 

[0018] furthermore, detection — a conductor — a plate 9, the dispatch circuit 21, the directional 
coupler 22, the level detector 23, and the comparison circuit 24 constitute the detection means in 
antenna equipment 19. that is, the dispatch circuit 21 is constituted so that the current for detection 
which has a different frequency from the above-mentioned received frequency band may be outputted - 
- having — the outgoing end of the dispatch circuit 21 — a directional coupler 22 and a pad 18 (not 
shown to drawing 1 ) — minding — detection — a conductor — it connects with the contact segment 
section 17 of a plate 9. And the joint output of a directional coupler 21 is given to the level detector 23 
[0019] The level detector 23 is constituted as an envelope detector circuit which used diode and a 
capacitor (neither is illustrated), and is connected to a comparison circuit 24 through buffer circuits, 
such as an operational amplifier (not shown) by which connection was carried out as a voltage follower. 
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[0020] A comparison circuit 24 compares the output voltage of the above-mentioned level detector 23 
with the threshold voltage as comparison criteria set up beforehand, for example, the subject 
constitutes the comparator. And the output (change-over signal) of this comparison circuit 24 lets the 
flip-flop circuit which is not illustrated pass, and is given to 20d of control terminals of the above- 
mentioned switch 20. 

[0021] Next, drawing 4 R> 4 and drawing 5 are also referred to and explained about the operation about 
the above-mentioned configuration. In a portable telephone 1, the transmission wave outputted from the 
output circuit (not shown) is emitted as an electric wave through a whip antenna 6. On the other hand, 
the portable telephone 1 is performing diversity reception and the one where receiving reinforcement is 
higher is given to a receiving circuit (not shown) as a received wave among the electric wave caught 
with the whip antenna 6, and the electric wave caught with the reverse F antenna 8. In this diversity 
reception, the whip antenna 6 and the reverse F antenna 8 have the plane of polarization which 
intersects perpendicularly mutually in the condition of having been arranged in the case 2 so that good 
receiving sensibility may be obtained, even if it is the case where the direction on which the portable 
telephone 1 was put changes. 

[0022] Now, normally-closing side contact 20b of the switch 20 shown in drawing 1 is closed about 
reception of this reverse F antenna 8, and the case where the stub 12 is connected to the grand layer 
of a printed circuit board 7 through the switch 20 concerned is explained. Drawin g 4 shows the 
measurement result of VSWR (standing-wave ratio) of the reverse F antenna 8 with (B), when the 
tooth-back covering 4 is turned down on (A) and the desk made of resin when a portable telephone 1 is 
put on the space where a body does not exist in free space, i.e., a perimeter, in this case, and it places. 
Here, an axis of abscissa is a frequency and the frequency range shown with the broken line shows the 
received frequency band of the portable telephone 1 mentioned above. In this drawing 4 , the frequency 
from which each characteristic curves A and B serve as the minimum is a frequency from which the 
resonance frequency of the reverse F antenna 8, i.e., the impedance matching of the reverse F antenna 
8, serves as best. 

[0023] Since capacity coupling does not produce the reverse F antenna 8 between surrounding bodies 
when a portable telephone 1 is put on free space, the resonance frequency becomes equal to a design 
value. Usually, a design is performed so that the resonance frequency of the reverse F antenna 8 may 
go into a received frequency band. Therefore, as the resonance frequency of the reverse F antenna 8 at 
this time is shown in the characteristic curve A of drawin g 4 , it can go into the received frequency band 
concerned, and the reverse F antenna 8 can acquire expected gain in this received frequency band. 
[0024] On the other hand, if a portable telephone 1 is placed on a desk, since capacity coupling will arise 
between the reverse F antenna 8 and a desk, as shown in the characteristic curve B of draw ing 4 , the 
resonance frequency will fall. Consequently, VSWR in the received frequency band of a portable 
telephone 1 goes up, and the gain of the reverse F antenna 8 falls. The amount of lowering of this 
resonance frequency changes with the construction material of the body put on the perimeter of a 
portable telephone 1, distance of a portable telephone 1 and a body, etc. For example, if it has by hand 
the case part in which the reverse F antenna 8 was arranged when the body concerned is a metal plate 
or, resonance frequency will fall still more greatly. On the other hand, when a portable telephone 1 is 
placed on styrene foam, change is hardly looked at by resonance frequency. 

[0025] Furthermore, there is drawing 5 , when a portable telephone 1 is put on free space, and the 
measurement result of VSWR of the reverse F antenna 8 when using stubs 12 and 13 (referring to 
drawing 1 and drawing 2 ) is shown. In this drawing 5 , characteristic curve A' shows VSWR in case 
normally-closing side contact 20b of a switch 20 is closed and the stub 12 is connected to the grand 
layer of a printed circuit board 7, and the characteristic curve C shows VSWR in case normally open 
side contact 20a of a switch 20 is closed and the stub 13 is connected to the grand layer of a printed 
circuit board 7. Although characteristic curve A' is measured on the same conditions as the 
characteristic curve A in drawin g 4 , since the classes of portable telephone 1 used for measurement 
differed, some difference is looked at by the property. 

[0026] If a stub 13 is chosen in the reverse F antenna 8 so that this drawin g 5 may show, resonance 
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frequency will become high rather than the case where a stub 12 is chosen, this — radiation — a 
conductor it is because it becomes short compared with the current path to which the current from 
a stub 12 reflects by the open end concerned, and the current path which the current from a stub 13 
reflects by this open end, and results in the feed section 1 1 results in the feed section 1 1 by using as 
an open end the corner which serves as a vertical angle in a plate 10 to the corner in which the feed 
section 11 was formed and the wavelength resonate becomes short. Therefore, when the resonance 
frequency of the reverse F antenna 8 falls by the activity mode of a portable telephone 1, by switching 
to a stub 13 from a stub 12, lowering of the resonance frequency of the reverse F antenna 8 is 
prevented, and it becomes possible to keep resonance frequency almost constant 

[0027] Then, a means to detect lowering of this resonance frequency is explained below, detection — a 
conductor — a plate 9 is small formed in extent which does not affect transmission and reception 
concerning a whip antenna 6 and the reverse F antenna 8, and is formed in the condition of having 
separated both the antennas 6 and 8 and a suitable distance, and detection — a conductor — a plate 9 
constitutes the resonance object for detection with the grand layer of a printed circuit board 7. in this 
case, detection — a conductor — since the plate 9 is stuck on the inner surface of the tooth-back 
covering 4, distance with the body which is in the perimeter of a portable telephone 1 compared with the 
reverse F antenna 8 becomes small, and it is in the condition of being easier to join together, detection 
with an area small by this — a conductor — lowering of association with a plate 9 and a perimeter body 
can be prevented, furthermore, detection — a conductor — a plate 9 — radiation of the reverse F 
antenna 8 — a conductor — since it is mostly prepared in parallel with the plate 10, change of the 
resonance frequency of the reverse F antenna 8 by the body in the perimeter of a portable telephone 1 
and change of the resonance frequency of said resonance object for detection show an almost equal 
inclination. 

[0028] now, the current for detection of the small power outputted from the dispatch circuit 21 — a 
directional coupler 22 — letting it pass — detection — a conductor — the plate 9 is supplied. Where a 
portable telephone 1 is put on free space, this resonance object for detection is the resonance state 
according to the current for detection supplied from the dispatch circuit 21. and this resonance state — 
setting — detection — a conductor — the echo from a plate 9 is small, therefore the output level of a 
directional coupler 22 is small. 

[0029] on the other hand — if a portable telephone 1 is placed on a desk — detection — a conductor - 
- since capacity coupling arises between a plate 9 and a desk, said resonance object for detection shifts 
from the resonance state by the current for detection (refer to drawin g 4 ). consequently, detection — 
a conductor — the echo from a plate 9 increases and the joint output current of a directional coupler 
22 becomes large, in this case, detection — a conductor — it becomes possible by setting up suitably 
the location of a plate 9, magnitude, the current for detection, etc. to connect quantitatively the 
variation of this joint output current, and the variation of the resonance frequency of the reverse F 
antenna 8. 

[0030] The level detector 23 performs the envelope detector by diode and the capacitor, after changing 
into an electrical potential difference by passing this joint output current to resistance, thereby — the 
level detector 23 detection — a conductor — the detection signal which is proportional to the 
amount of reflective currents mostly from a plate 9 can be acquired as an electrical potential difference. 
Moreover, since a detection signal is outputted through the operational amplifier which functions as a 
voltage follower, even if it is the case that the input impedance of a comparison circuit 24 is low, the 
precision of an envelope detector does not fall. 

[0031] Level detection of the joint output current by such circuit and a switch of a switching circuit 20 
are performed in the section (idle section) which has not transmitted and received in a series of 
actuation of the portable telephone 1 shown in drawing 6 . First, level from the resonance object for 
detection is detected in the idle section. If the portable telephone 1 is not placed on the desk etc. at 
this time, the detection signal of level lower than a threshold is detected. In this case, normally-closing 
side contact 20b is chosen by the change-over signal from a comparison circuit 24, and, as for a 
switching circuit 20, a stub 12 maintains with it the condition (first stage) of having connected with the 
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grand layer of a printed circuit board 7. Thereby, the resonance frequency of the reverse F antenna 8 is 
maintained at the usual condition. And while level is detected periodically in the idle section and the 
condition that said disregard level is lower than a threshold continues, the condition that the stub 12 
was chosen is maintained. 

[0032] On the other hand, when a portable telephone 1 is placed on a desk etc. and the disregard level 
from the resonance object for detection becomes high, normally open side contact 20a is chosen by the 
change-over signal from a comparison circuit 24, and a switching circuit 20 is switched to the condition 
that the stub 13 was connected to the grand layer of a printed circuit board 7, by it. Consequently, the 
resonance frequency of the reverse F antenna 8 becomes high. And level is detected for every idle 
section, and as long as the condition that said disregard level is higher than a threshold continues, the 
condition that the stub 13 was chosen is maintained. 

[0033] That is, according to the level detected in the idle section, the stub of the reverse F antenna 8 in 
the next receiving section is chosen. And the change-over signal (for example, L level) which will choose 
normally-closing side contact 20b as 20d of control terminals of a switching circuit 20 if a portable 
telephone 1 is placed on a desk, the change-over signal (for example, H level) which chooses normally 
open side contact 20a will continue, and will be given if the resonance object for detection shifts from 
the resonance state, a portable telephone 1 is again put on free space and the resonance object for 
detection returns to the resonance state continues, and is given. 

[0034] Thus, if according to this operation gestalt it will be in the condition that bodies, such as a metal 
plate, the body, and a desk, approached the perimeter of a portable telephone 1 and the resonance 
frequency of the reverse F antenna 8 falls, since a detection means will detect lowering of resonance 
frequency and will set up switch resonance frequency for the stubs 12 and 13 of the reverse F antenna 
8 highly, lowering of the resonance frequency of the reverse F antenna 8 can be prevent, and resonance 
frequency can always be maintain a received frequency band or near [ its ] near. Thereby, the gain of 
the reverse F antenna 8 in a received frequency band is highly maintainable. Consequently, even if it is 
the case where the portable telephone 1 approached other bodies and is placed, good receiving 
sensibility can be obtained by diversity reception. 

[0035] (Other operation gestalten) In addition, this invention is not limited to the operation gestalt which 
describes above and is shown in a drawing, and may be constituted as follows. A stub is not limited to 
two and may be prepared three or more. In this case, the contact arrangement of a switch 20 is changed 
according to the number of stubs. And by comparing with two or more thresholds the detection signal 
outputted from the level detector 23, to a switch 20, a comparison circuit 24 is constituted so that two 
or more steps of change-over signals according to the number of stubs may be outputted. According to 
this configuration, it cannot be concerned with the perimeter condition of a portable telephone 1, but 
fluctuation of the resonance frequency of the reverse F antenna 8 can be made still smaller. 
[0036] radiation of the reverse F antenna 8 — a conductor — while preparing one stub in a plate 10, it 
is good also as a configuration which prepares two or more feed sections corresponding to two or more 
different resonance frequency. In this case, a switch 20 chooses one from two or more feed sections 
concerned according to the change-over signal outputted from a comparison circuit 24, and connects 
that selected feed section to a receiving circuit. Also by this configuration, the same effectiveness as 
the operation gestalt mentioned above can be acquired. 

[0037] detection — a conductor — a plate 9 may be formed as a condition carried in the printed circuit 
board 7, and does not restrict a configuration to a rectangle, either, moreover, the mode when being put 
on up to a location with a portable telephone 1, or a desk etc. — taking into consideration — detection 
— a conductor — it is good also as a configuration which has divided and arranged the plate 9 to 
plurality, detection — a conductor — in order to prevent that the return current from a plate 9 returns 
to the dispatch circuit 21, a circulator may be prepared in the outgoing end of the dispatch circuit 21. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The rough electric block diagram of the antenna equipment in which 1 operation gestalt of 
this invention is shown 

[ Drawing 2] a reverse F antenna and detection — a conductor — the perspective view showing the 

mounting condition of a plate 

[Drawing 3] Rear view of a portable telephone 

[Drawing 4] Property drawing showing VSWR when a reverse F antenna is placed on free space and a 
desk 

[Drawing 5] Property drawing showing VSWR when switching the stub of a reverse F antenna 
[Drawing 6] Drawing showing transceiver actuation of a portable telephone 
[Description of Notations] 

1 — a portable telephone and 6 — a whip antenna (Maine antenna) and 8 — a reverse F antenna and 9 
— detection — a conductor — a plate (detection means) and 10 — radiation — a conductor — a plate 
and 1 1 — for antenna equipment and 20, as for a dispatch circuit (detection means) and 23, a switch 
(means for switching) and 21 are [ the feed section, and 12 and 13 / a stub (short circuit section) and 
19 / a level detector (detection means) and 24 ] comparison circuits (detection means). 
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DRAWINGS 



[Drawing 1] 
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[ Drawing 2] 




[Drawing 3] 
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[Drawing 4] 
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ft-?-CV£. 

[0 00 3 ] flf^Htsm*. ffitt©/MHL g*'fb©S 

©fe©*s**5>e.nri,^. c©J:5ftg*K:-&8cl>fcrt 
j^T>r^©— ^ilt, «ei5<fcO«tt©3l!F7>ft 
^SUBS^m**. C©jtFT>T-^«. ScWzSffcK^ 
^3*^£fr£©lfflR*M^2^l2Kl^ K*f^# 

[0004] Ltoistc&h. £<dmf T>fi-amm<D 

fp, &£l,>«#l©±K:gl>;fc9 IF7>ft 

3£U/clKH?& f 7'7>f-^©fiJf#<MB;T 
OfctKSR t ft 0 . ><- ^t- -f ftitfc <fc -a r fe+#ft 

[0 0 0 5 ] *isaj«, _hia*1f cesser ft Stifck© 

30 rt®lb/clR^S©«w : ^l§^ffi«Ti»C£K*i, 0 
[0 00 6 ] 

KJctiHs iMF T>f-^A#^«lSc iftcSSjfiU^ttSS 
-BiifeOC. -e©{£T£««-r&fc*tcMF7->7-^© 
40 [0 00 7 ] jtF T>^©ftS43»*«fCttatt**« 

iC<£0. ^FT>^^^g^n/cjaH©^iCj:6-r> 
i£F T> ^^©^JSjg^^SM^IS^*^. l>tt* 

©3ffifiS©ja*fiBt«:fci»t:sii— S£ft s 5 fc^jffls 
h. aftaaa»^«K *j » s*i»©®t* p^±t set 

[0 00 8 ] HUJS12 iCE«5Ufc^S:tCj:n«. 
50 1 tcl5« 0 /c^S £ |5]«tC . f F7 >f-*©#SJHttl* 
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m r > t T<D*kmm$m&±.m? h&*> icm&&K. 
ttuxmm^zmt)-?*. corns. iF7>ft© 

[0 0 0 9 ] tt#JB 3 {tIBi£0/c3M3(Cj:n«, (ftUJ* 10 

6 flteS 3 n 4 . C © 5 * &W«ft«ttJft#faSft 
«. £ BOTff £ ft S <fc 5 tcES 3 trc <, > £©-?, ^Kr 

Si, &&#ft*£ cn^B^ft£©Rfl«:«, j£FT 

> f- * £ c n 6 £ ©raj £ o 5 ««*£© -k is 

tb«rn«. fcm3*fttR£JfflH«Jft£©IH-3* 9«Jft« 

«£JlHl^ft£©rs©^©*#3KJ£D-c^[:TS© 

#iLrfflt»Scitcj:»). IF7>f :>-©ftfIJi&28 
#«13— S£ft£<£ 5{eftJ®rt?#-2>. 30 
[0 0 1 1} »3f014tcfBi8U/c*l8«cj:titf > IJHWt 

y^>T>7-^£t?y^~^7WS{t£T£©-C\ « 

•r, y-/^-^^^*m©ia*3&i-H}-«:»64a*. *© 

[0012] 

[*w©Hit©j&«] fern *ffei»©T>f 

U&„ C©H3{Ctal,»-C» 3HIMtl£ttl©Ktt2U:iira! 

£Wffi#^-4 £#ffl^fc34rr«Jj£3*rr 
l^, ffift2©±iQPf§g|$Ct«, 7>W-^»5#J: 

7-^-*gR5©F*lg|UU;i:*-Y y7'7>ft6 (*»HJ-t? 
■4>T>Ti~iCW%) 3&J|2RS*lT(r>-6. £7c. 

r 0 j - r g j <) ttj+fr^-fzettwssst 

^hfct-^, K. ^©^ftttt&ft^SUiVf Sfw so 
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[ 0 0 1 3 ] aft 2 ©«»«:«. mT-Sfc&ft £a^tE3 

4a?c^Jl«S©7-'J> h»K7*5, fff®*m--3*><fct>' 

Wffi^^*- 4 £ HHfWf £ ft sttMrriKWHS 3 ttT l» 

-5. C©7''J> HS7 icfcl^TO*^'- 4 ^ I 
7cS (JSTF. Sffii^-T) tct*. HugS^-l' -^7>ft 
6©EKffi«iJiS*HiJ (H3"C{i£«> KfSofc&g 
Jcj£F7>^8#f£i&3*rr<,>6. Wffi*^- 

4©p*gffliJS (.mm<DftUM<DM) tea. 7'y>FSts 
6 ft i^atct^tBiift^ 9 3 nr t > 5 . 

[0 0 14] H2«ctt. SF7>rt8te,{:yMift 
tii 9 ©£SStH»#* / < - 3 , 4 £ =fjfB§ G fc*4«E £ U T 
^3*vr^-5>„ C©H2 tcfcl^T, lF7>rt8« 1 

<Di&mmwm 0. c©tt*t*ft«i oomk* ? t 
■€-©aaw3^ f>iTt s J; ^ tcfifcs^ #ft« 1 0 i -fttcf^ 

^3n)t2£I^C2©^g|J*>6STT-5«fc^^]jS*^ft 
« 1 0 £— fttC^3 fttcWfcO* ^712, 13 (* 

«^-ci»^j®»a»c+i^) #«e>#fi£Sft-cc>s. c©n 
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iA^^Ati/cttitCC LtfelO. mtWWR 1 0 (Cfco 
Ii^f7l2, 13 £*s^3n-Sf4H 
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m b fcjEgJ^tt* ft 0 "C fe 0 . * ©ftttzIftM 1 0 £ (3(2 
WattflS£ftSJ:53gR3*vci,>£. ^a^ft 
®9©ftgP0C«, ^©JtMK-gP 1 7*J*©«SS5*»^S 

TT-Sct^oc— ftte^fK3n-ci>5„ -eor, mf®*^ - 

- 3 CcWB#;<-4 5:^ t;^fettg{*2 rt(C7 - 'J > h 
aiRTiiRWLsfct^BKJst^r, ^teK-05 1 7 ©Tim® 
*57">;> HS*E7©j|ffifcjgRji3n/c^-y F 1 8«cjS« 
Bj«6tcSSEr-5<t^Kft^ri f »i. ft*J, feW^fttgl 
0fCO(,^T*>, ^tB®ft«9 £|5]«(CW®*-'<-4©F fc g 
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trc^-a. ^^^12, i3B. •en-e , MfH5, 

16 (HI (UiH^-tfr) ^L-T. m«GaAs7" 
P-teX© I Ciir*^§nfcl?SOX-r -^2 0 
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0©£iIJfe£2 0 c »:/•/ > h»«7©^7> FBiCS" 
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[0 0 l 9 ] -£©U"<;i4&a}[5]882 3«, fflAtf^-f * 
-F4=0-r>-*J- <MtifeEI^#T) i^ffltifciX 
n-7"te&igS8£LT#i&3h£&©r-*^ ^'jux- 

£©>< » v t orJ:b«lHlK2 4 (c««s n*. 

[0 0 2 0] mm&2 4«. ±EL"<*«WIHK2 3 
©tt|^SEEi^to|S^SnfcJ:M5S»ibT©L^^S 30 

££frtcfltRS3tt-Cl,»-&. ^bt, C©JfctSM2 4© 

^rifiL/T, JJB* -f?f2 0 ©MflW?- 2 0 d tC#?t h 

[0 0 2 1] #iC, ±83MlBSCCr3«,>-c©fPffl«:o(,>ria 

4 *» j: cfla 5 «>#jw i/ riswr tti9*ets 1 «:*» t> 

8 tc J: 0 fflffi L fcH$© 5 S?ftlSOfl5l»*3W««jft 

-j^f - -f ftflr*c*n,»r», niseis i <DB#*ift:3n*! 
#^tT s *&-c* o r & jyff &56« ft £ ct 

MC, f 7'T>r-^-6 ijEFT>f-^8 4tt, ffif* 

2 fakers nytt^jRKfeors^fci^-r^fBJBeffl* 

[0 0 2 2 ] St, C©3MFT>-r^-8©^{ftc-^^ 

t, 0 1 tcTF-r x 9 ? 2 o <Dnmwm& 20b asbb 0 50 
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»«7©?'5> FBKJ^3ftT^£J»^K:ot,>TtBHJ 

ts. I4», c©»^tc*ii»r. stm^fsiii ^afi 

»3 MffltC^ftj&iffiS Lttt»ffilHIK:W,>fc 4 # 
(A) 4, »)IS«©m©±{cWnB*^-4*T«:0T:M 
(B) i©is*FT>7-^8©VSWR (5£fii£ 

it) ©wsnsm^o-r^s. cc-c, titttBJaffift-c 

1 ©«®JSiS8BtW«*7SOTl>S. C©H4tC*5^'C > 

8 ©^ggjaaaso* •) t > f-^- 8 © > tr- ^> * 
[0023] ss^nts^ 1 *s e a^ra tcg*»ft/c 4 * <c 

tt. i£FT>f t8ttSi©Miora(i:§1^4 

c&c>©-e, *©ft^&»tt»fHfii3jL<ttS. a 
!F7>ft8 ©ftfsJ3i&$ctt^{f MtHKWWc A 
^>J: 5tcK;n-3t)5tf^>n^ 0 fie -or. c©4#©j£F7> 
f-^8©ft^?s«S(«. ^4©#ttsasAic^sn^j; 

^tcSRSSfiJaiSaRWWtcA^. !F7>rt8ttC© 
SftMl^w^ccfc^-cgfW©^^^^ c 4*5r-t 

So 

[0 02 4] cntc*f br . =W^mig*i 1 jWWJbKM** 
tlSi. a»FT>7 t ^8 4tt4©IHtc^t*S^*Jil;S 
©-c . la 4 ©:f$ttftS BOc^^jT.Si^iC'e ©fttSJilig 
«fc«ffiT^-CL^^„ *©*s*. 8e^«s«i©s«« 

?^IS^iSK*>-W2,VSWR*!Ji#b. 3MFT>7=-t-8© 

« 1 ©SHKK^nfc^©tt«^^mSitS 1 4f3# 
4©l®ll&<!ftcj:-5rsa4. WAIi, ^K«rt*3&i^« 
«©*g£\ &5l4*jMFT>-r^8*i|eiS3*a/cg^gp 

Tt5. «^SfS^i*^ra^^p-^©-hocg 

[0 02 5 ] $6iC H5B, 1«^«iS«l ^gftSia 
KSO^^Kiot, Xd?^l 2^«tO'l 3 (HI, 
i2#i) 4fflWcit(DlF7>f :*-8©VSWR© 
a'J5©B*=&mL-rCi-2). C©05 iC*j|,i-C, ^fl^A 

• « 4 X-f7^20 ©SBBWJS^ 2 0 b 1)iffl C 6 nj7, £ 
:/i 2*57 - 'j>t-If7©^7> K»«:aa*3Jhru5 

WMfl^jA 2 0 3^06^^7*1 3 i)i 7 V > F 
7©^7> FBtc^§nri>5«-^©v SWR^L 

TC»S. #tttft«A ' «S4^fc^S^t4ffl^A4|SJD 
^fF-CI'J^ 3 tl tc i> © -c $> S *s v fCffl (, > fc^Sf £ 

« i ©«&***;&: o r t^cfcj*# ttfcS=F©jii»#ia 6 

[0 02 6 ] COi5frf.^^J;5 tc, IF7>ft 
8 (C*3(..^T X zf 1 3 ^riltRT 5i, X £ 7" 1 2 

r**»^j:*)*>«sajsa»*jw<i&s. chit iss*t2i 
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x^nt^sn^m&mtLx. ^^^iz^hon 

SB 1 1 tc^s«aaiKccJt'<s< & "? . 

»5K * S Hr-J£ tcfilo C £ ** nJfifc i ft -5. . 

[oo2 7Kct, coimmmioxsrF 
^SK-o^-asiTtcsigrrs. &mmtm9it. *4? 

***ttt»ai*K:/hS<JBj«3*i. S7>ft6, 8i 
aS&te**»TfctR«KKw&4rct».&. fit, 
UaMttR9«^y> hg«7©^> FJiiifclctfeW 

#/*-4©rt®{CH£« SftTI,>£<D-C, IF7>rt8 

i3W-C#5. 3 *HiiSfWR9ttiS*F7>5 ! -:*-8© 
MiWl 0 itiUftTKStf 6nTl^©T, 
^f§fl£ 1 ©JSIHK:*-5 jgffttc «t 51 F r>f1- 8 ©itJl 

[0 02 8 ] #§{f[5ISg2 l iPhmtiZtiZA^mf} 

n/cttiT. C©tfeaj/8#Jg#tt. ^ffHIS§2 l 

it, c©«l6tt»tc*ji>rttlftaaw*«9^6©S« 
tt/Jv&<. ^t *|S1^S2 2©W*l"<*tt^ 

[0 02 9 ] CtHcStUT, fl§^1IfS$l 1 #«t±K:fij&> 
hit. tea*{«R9 ifflioraeesws^a^t*© 

-rns <H4#!S) . *©*&*. «ia33»*«9A»6©5 

l^itWll L . ^iSittS^B 2 2 ©fiteltt&fci***** < 
ft*. c©*§£, MtUSffMSgotiS. A* 3. 

*©swt* ta» F7>ft8 ©AM&ftogf t* & * 

[0 0 3 0] U~tJl/*tHBB2 3 it. C©IS^tHA«tt 

7i oTater&^r^fcrt-t/ctttfjsti-sro-c. 
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Jti$l3ft2 4©A*-Y>t-^>^*i<6t»*B^r*->r 
[oo3i] c^ofciHiPS^^^ite^tt^Sfe©^;!/ 

^ffi*JcfcO'^-Y >?^[1SS2 0©^0j»A«, 06CC^U 
fcftRSSI&a 1 ®-ii©«FfPtctei»r . i^Sil^ bXl> 
K^Effi (.74 F^UEIffl) "Cfrfett*. £t\ 7-f F^ 
EW'C^mffl*®»*>6©U^l'©^UJ* : ff 5. c© 

i/ti^ttiijig^u^c^^j&stftasn*. c© 
io msiax, t\M®$&2 4t>i>ib(o®Wim^tJ:r>xx4 v 

^le]S§2 0 UttnffiSi£2 0b«Jh, X$^12 
^'J> hS«7©y7>F®K:^3n/t (WW©) 
ttt»*«6J#r4. CtUCckO, &FT>7-^8©±ySUS 

aw»tia«©tt»K s„ *ut. t -r f jhziw x 

fflj; 0 ffi^tWH&JMft < USB, * * ^ 1 2 ttfctfc 

[0 0 3 2 ] St^<e« 1 *s#l&£*©±{csa»ft 

20 «, J£$£[5]8§ 2 4 *» & ©^^fl £ -oX X 4 v 

2 0 B^PgffllM.^ 2 0 a 3&JjHR S *i, * * ^ 1 3 ifiV y 

ftS. ^©S£JH. ^FT>^^8©±fc}lM«tJ^ia< ft 

5. -eit, 74 F;naa»cu^jb©^aj^fi.\ *? 

sE^fcH U * i »tt J: 9 » i >tt«S*J« < PI 0 * * 7* 

1 3#3i!R£ft/ctteg£«-3. 

[0 0 3 3 ] OS 9. 74 F'HZiarcUfcBl ^ 
CCJCCCT^©S11B:rHl-C©iEF T >t-^ 8 ©X £ 
JRSn-S,, U"C. *7-HJSS2 0©$IJ®i^T-2 0 d 

(Wi«L^A) jtiMt/t^ji.e.ns. 

[0 03 4] C©ct ^K*ga6J&«K: J:*iC4. W^«f£ 
« 1 ©jaB4C&Htg. Aft, ttfci*©«rt*#«ifiLfctt 
li)!cotIF7>ft8 ©ftJgffl!ft«*s<fiTr S i , 
«lffi#K3WiySJaig»©(6T*«Hl U TiS F 7 > -r ^- 8 

40 ©**^i2, i 3*«»)»*ftJifflaafe**<H3e , r 

CC*5tt*3Kf > T>7-^8©*l»%H5< Wftfh^tlfiX 

^n/ctt^-c^>-5t4>, #4'<-isf- -f&midi-oxg. 

[0 03 5 ] (*©f6©SBW^»> fete, *»ifll*±IB 
50 m^l*&.T<0£'jicm!$.LXi>Bkl\ XZ-7t,£2-?t*:m 
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itc^T, ^-/y?- 2 0 tcSt I/. ^£7'©iWcfED/c 

«»^©^ra#*ffi;&T£«fc5 c©n 

[0 0 3 6 ]«F7>ft8©ft*taftfilO(Clo© io 

^Ktt. X-f9f2 0# 1 J:bR|5|B2 4 3&»e>a^$la4 
■5-cWB9?3tifc*&*W*«mi5|B«:S«l5r&. C©tlJ& 

[0 0 3 7 ] ^W«f*«9 >; > hS«7 (C«ttl/fc 
fc, ^miiti 1 t»Ttiit'l)U:^W»hSlfcWi 20 
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